INTRODUCTION
The index of aging has increased rapidly in Korea, was 67.7% in 2010 and is expected to be 100.7% in 2016. And the nursing home for the aged has been increased in number and the number in 2012 was 2,259 1) . The healthcare associated pneumonia (HCAP) is the leading cause of death among long-term care residents 2) . Since the definition of HCAP by American Thoracic Society/Infectious Diseases Society of America in 2005 3) , several studies have showed high incidence of pneumonia in nursing home residents compared to the aged in the community. Most studies showed that the outcome of HCAP was inferior to that of community acquired pneumonia (CAP) [4] [5] [6] . Patients with HCAP have higher case fatality rates and have longer hospital stay. The patients from healthcare facilities are elderly and have multiple comorbidities, and there are difficulties to get an accurate past medical history from patients. It is important to recognize the severity and prognosis of HCAP early and accurately for a timely proper management to these patients. If we can recognize the high risk patients with HCAP at Emergency Department (ED) admission, the survival and prognosis can be improved.
The neutrophil-lymphocyte count ratio (NLCR) has been shown a simple promising method to evaluate systemic inflammation in critically ill patients [7] [8] [9] . In a retrospective study, the NLCR are better predictors of bacteremia than routine parameters like C-reactive protein (CRP) level, white blood cell (WBC) count and neutrophil count 10) . Furthermore, in the study with CAP, NLCR was the most accurate prognostic marker in predicting the severity and outcome compared with traditional infection markers 11) .
In the present study, we evaluated the value of NLCR in patient admitted to the ED with suspected HCAP especially from nursing home.
MATERIALS AND METHODS

Patients
This study was approved by our hospital's Institutional Review Board and the data collection, storage and analysis were all done in compliance with that. From May 2011 to January 2013, consecutive old age patients admitted to the ED with suspected nursing home acquired pneumonia (NHAP) were retrospectively studied. HCAP includes any patient who was hospitalized in an acute care hospital for two or more days within 90 days of the infection; resided in a nursing home or long-term care facility; received recent intravenous antibiotic therapy, chemotherapy, or wound care within the past 30 days of the current infection; or attended a hospital or hemodialysis clinic 3) . NHAP was most part of HCAP. The age, gender, comorbidities, clinical symptoms including mental status, body temperature, blood pressure, heart and respiratory rate, oxygen saturation were collected. The laboratory data such as CRP level, WBC count, neutrophil count, lymphocyte count, NLCR and urea nitrogen levels and radiological findings were collected. Biomarkers were measured in all patients as part of routine clinical care. CRP levels were measured with a fully automated enzyme linked immuno-assay.
Outcome
To study the severity of NHAP upon presentation, the validated CURB-65 score was calculated in all patients upon admission. The purpose of the CURB-65 score is to calculate the probability of mortality in patients with NHAP 12) . The score is based upon five factors from which its name is derived. Risk factors associated with an increased mortality according to the CURB-65 score are: confusion or decreased level of consciousness, abnormal renal function (blood urea nitrogen >7 mmol/L), respiratory frequency ≥30/min, systolic or diastolic blood pressure <90 mmHg or ≤60 mmHg, respectively and age ≥ 65 years. By this severity score patients were stratified in six risk categories to predict mortality. Furthermore, we assessed general ward or intensive care admissions, 72-hour mortality and 30-day mortality for each infection markers.
Statistical analysis
Statistical analysis was performed using PASW ver. 18.0 (SPSS Inc., Chicago, IL, USA) Descriptive analysis was performed for all variables. The differences in CRP levels, WBC counts, neutrophil count, lymphocyte counts, and NLCR were evaluated with Student t-tests and MannWhitney test adjusted for the distribution of the outcome. Receiver operating characteristic (ROC) curve was constructed to evaluate the sensitivity and specificity of CRP level, WBC counts, neutrophil counts and lymphocyte counts and NLCR in predicting survival. ROC curves displayed sensitivity versus 1-specificity such that area under the curves (AUC) varied form 0.5-1.0, with higher values indicating increased discriminatory ability.
RESULTS
Patients characteristics
Total 116 patients with clinical suspected NCAP were admitted at the ED. The age of the patients was median 77 years (range, 37-95 years). The number of male patients was 60. Comorbidity was seen in 71 of the all patients (61%), with neoplasm (15, 13%), hepato-biliary disease (11, 9%), diabetes mellitus (23, 20%), chronic renal failure (4, 3%), chronic obstructive pulmonary disease (16, 14%), congestive heart failure (3, 3%) and cerebrovascular disease (31, 27%) ( Table 1) . Initial early antibiotics were administrated to 96 patients (83%). Total 62 patients (53 %) were presented with systemic inflammatory response syndrome and 10 patients (9%) showed sepsis condition and 4 patients (3%) were admitted with septic shock.
Severity of NHAP with infection markers
We divided the patients into three groups according to the CURB-65 score; low risk group is CURB-65 score 0-1, moderate risk group is CURB-65 score 2-3 and high risk group is CURB score 4-5. Twenty-nine patients (25 %) were included in the low risk group; 56 patients (48 %) in the moderate risk group; 31 patients (27%) in the high risk group. The infection markers according to risk groups were shown in Fig. 1 and Table 2 . As the CURB-65 score increased from score 0-1 to score 4-5, the NLCR consistently increased from the low risk group to high risk group; the mean NLCR was 6.6 in low risk group, 8.89 in moderate risk group, and 16.22 in high risk group. The statistical difference between the moderate and high risk group was noted (p=0.008), but it was not between the low and moderate risk group (p=0.308). The mean CRP was 6.59 mg/L in low, 10.64 mg/L in moderate, and 10.79 mg/L in high risk group. The significant difference was noted between the low and moderate group (p= Fig. 1 . Neutrophil-lymphocyte count ratio (NLCP), C-reactive protein (CRP), neutrophil and white blood cell (WBC) counts with nursing home acquired pneumonia admitted to emergency department according to CURB-65 risk group. Data are presented as mean value. The low risk group is CURB-65 score 0-1, moderate risk group is CURB-65 score 2-3 and high risk group is CURB score 4-5. The NLCR consistently increased from the low risk group to high risk group; the mean NLCR was 6.6 in low risk group, 8.89 in moderate risk group, and 16.22 in high risk group. The statistical difference between the moderate and high risk group was noted (p=0.008). CRP and WBC did not show the significant differences between moderate and high risk groups. 
ICU admission with infection markers
Total 14 patients (12%) were admitted to the ICU. The neutrophil count, lymphocyte count, CRP, NCLR for all patients, ICU admission and general ward admission were shown in Table 3 . The NLCR (mean±standard deviation [SD]) was high in patients with NHAP (10.28±8.81) and increased even more for the patients who were admitted to the ICU (15.69±14.81). The CRP level (mean± SD) was 9.67±7.64 mg/L for all patients with NHAP and increased in ICU admission (14.77±9.13 mg/L). Among infection markers, there was significant difference between ICU and ward admission for CRP (p=0.007). There was no significant difference between ICU and ward admission for NCLR (p=0.072), but it showed the trend of higher value in ICU admission.
Mortality with infection markers
Eight patients (6.9%) died within 30 days and 3 patients (2.6%) died within 72 hours after admission. Infection markers at ED admission for 72-hour mortality and 30-day mortality were shown in Table 3 . The infection markers didn't show the significant differences between 72- hour or 30-day mortality and survival. CRP just showed the trend of higher value in 72-hour death (p=0.052).
The ROC curves of the NLCR and CRP for hospital mortalities are presented in Fig. 2 . The AUC of NLCR was 0.47 and AUC of CRP was 0.46.
DISCUSSION
Traditional infection markers such as the WBC count, neutrophil count and CRP level are of limited value in the acute medical emergencies 13, 14) , but still the most frequently used infection marker. The NLCR is increasingly used in several clinical circumstances including infection and is known promising predictive marker.
Since Goodman et al. 15) first reported that simple calculation of the neutrophil: lymphocyte ratio may useful parameter being more sensitive than the total leucocyte count in the prediction of appendicitis, several publications have showed the promising role of NLCR. The NLCR was previously studied in patients with colorectal cancer, breast cancer, hepatocellular carcinoma and the value was correlated well with overall survival and prognosis [16] [17] [18] [19] . There is little study about the role of NCLR of the NHAP in the medical emergency settings.
De Jager et al. 11) reported that NLCR at the ED admission was correlated with severity and outcome of CAP compared with traditional infection markers. The AUC of the NLCR ROC curve was significantly higher than that of conventional markers, especially CRP, in predicting mortality in CAP patients. And also, in their study, both the positive predictive value and negative predictive value of NLCR were highest in predicting bacteremia. In our study, the AUC of the NLCR ROC curve was not higher than CRP. Both NLCR and CRP did not show the high AUC. It is considered that the small number of patients of our study had limitation to show the difference of the ROC curve. A variety of assessment tools can be applied to determine the severity of pneumonia. Pneumonia severity index (PSI), CURB-65, and the modified American Thoracic Society guidelines are the most well-known models. PSI is a scoring system used to categorize the severity of pneumonia on presentation. It is aimed at identifying patients at low risk of mortality so that they can be treated in the community or at home. CURB-65 is a modification of the original British Thoracic Society rule and is designed to predict mortality in hospitalized patients 20) . Recently several studies reported that PSI and CURB-65 could be used to predicting the severity or mortality of HCAP 21, 22) . The data of our study were retrospectively collected, so it was difficult to categorize the pneumonia using the PSI. In this study, CURB-65 could be easily assessed for the patient from nursing home facilities and showed the relation with higher NLCR with higher CURB-65 categorized in high risk group.
Fourteen of total 116 patients were admitted to ICU in this study. In this study, CRP showed the significant difference between ICU and general ward admission, but NLCR just showed that trend without statistical significance. The chart review showed that the considerable number of patients who were needed to be admitted to ICU at initial presentation, admitted to general ward. Most patients from the nursing home had economic or communication problems. Many caregivers of patients from nursing home want the minimal treatment and agree on the Do-Not-Resuscitate 23) . Some patients had to admit to general ward due to ICU vacant status. So the relations between ICU admission and infection marker demands great caution. Because of small number of patients with 72-hour mortality and 30-day mortality, all the infection markers of our study did not show the statistically signi-ficant correlation with 72-hour mortality and 30-day mortality.
The NLCR at the ED admission showed the correlation with NHAP severity and was comparable to the traditional infection marker. The NLCR can be assessed simply and add to the assessment tools for determine the severity of pneumonia in ED admission. Further studies with a larger number of patients are required to define the role of NLCR in NHAP patients.
